Dear editor,

In January 2020, China\'s center of disease control identified a novel coronavirus(COVID-19) as responsible of a cluster of respiratory infections [@bib0001] [@bib0002]. This virus rapidly spread through the world, and the World Health Organization (WHO) declared the outbreak a Pandemic [@bib0003], [@bib0004], [@bib0005]. In France, the situation became worrisome and evolved quickly despite lockdown [@bib0006] [@bib0007]. Local health authorities urged hospitals to cancel scheduled surgeries and to deal only with emergent cases. In orthopedics, this meant dealing mainly with surgical trauma patients. Being conscious that patients with fracture are very susceptible to pneumonia, strict preventive and protective measures were offered to all patients [@bib0008] [@bib0009]. Some trauma patients presented with covid-19 infection and we wondered if these patients with emergent fractures (spine, hip, ankle..) should be operated. Available literature shows only one report from Wuhan reporting their experience with fracture patients infected with Covid-19, and one paper from Italy showing their experience on 13 Covid-19 operated trauma patients [@bib0010] [@bib0011]. Through this letter, we share with you our in-crisis experience as an orthopedic surgery department from France, so we can draw conclusions, lessons, and be ready for a possible second epidemic surge.

Our experience {#sec0001}
==============

Through the pandemic, we dealt with twelve patients having a surgical fracture and a concomitant Covid-19 infection. Covid-19 infection was confirmed through RT-PCR and/or chest CT-scan performed in patients showing evocative symptoms. There were 4 women and 8 men. Mean age was 78.1 years \[46-97\]. Mean ASA scale was 2.56. There were 4 proximal femoral fractures, 3 traumatic hip arthroplasty dislocation, two ankle fractures, two unstable thoracolumbar spine fractures, and one displaced proximal humerus fracture-dislocation. Eight patients were diagnosed for their Covid-19 infection pre-operatively and 2 patients were diagnosed on day one postoperatively, after they developed hypoxia. All operated patients were evaluated pre-operatively. A multidisciplinary team decision was taken to operate ten patients, for whom benefits of early surgery outweighed the risks of delayed surgery. Two patients with confirmed Covid-19 diagnosis were not operated as they were judged at high risk of intraoperative mortality by the multidisciplinary team (one hip fracture and one thoracolumbar spine fracture). Of these twelve patients, 5 patients (41.67%) died during their in-hospital stay (4 proximal femoral fractures, 1 hip prosthesis traumatic dislocation). Patients died on average, 8.2 days \[4-14\] after hospitalization. The remaining seven patients were discharged after a prolonged hospital stay. [Table 1](#tbl0001){ref-type="table"} shows the details of the patients.Table 1Table showing data of all 12 patients of the principal cohort of the study, including diagnosis, age, sex, ASA score, date of hospitalization, date of surgery (if performed), and date of death (if patient died).Table 1:PatientDiagnosisAgeSexASADate of hospitalizationDate of SurgeryDate of death1Proximal femur fracture82.52F324/3/2020-3/28/20202Proximal femur fracture89.04M315/3/202018/3/20203/28/20203Proximal femur fracture85.25M312/3/202019/3/20203/26/20204Proximal femur fracture93.21M36/4/202030/3/20204/10/20205Hip prosthesis dislocation78.78M330/3/202030/3/20204/5/20206Hip prosthesis dislocation69.45F21/4/202012/4/2020-7Hip prosthesis dislocation86.96M35/4/20206/4/2020-8Ankle fracture72.32M310/4/202012/4/2020-9Ankle fracture57.01F223/3/202023/3/2020-10Proximal Humerus fracture46.71M112/3/202013/3/2020-11Thoracolumbar spine fracture86.06M29/4/202014/4/2020-12Thoracolumbar spine fracture97.09F34/4/2020\--

Is increased mortality attributable to concomitant covid-19 infection? {#sec0002}
----------------------------------------------------------------------

This high mortality rate is comparable to the reported mortality rate in trauma patients infected with Covid-19 from Wuhan(40%) [@bib0010] and Italy(31%) [@bib0011]. However both reports were descriptive and increased mortality couldn\'t be directly imputable to the concomitant infection. We matched each of these twelve patients to two patients from our hospitalized fracture patient database. We created therefore a control group with 24 patients Covid-negative patients matched for sex, age, diagnosis and ASA score. In this group, no intra-hospital death was recorded. The results of the matched case-controls comparing patients differing only by their covid-19 infection showed the extent of the increased mortality associated to this infection.

Is this observed increased mortality attributable to Covid-19 infection independently of the concomitant fracture? {#sec0003}
------------------------------------------------------------------------------------------------------------------

To answer this question, the database of the hospital\'s "crisis unit" was analyzed. From March 1st till April 15th 2020, there were 864 Covid-19 positive non-fracture patients hospitalized in other departments. In this cohort, 72(8.33%) intra-hospital deaths were reported. This was significantly lower than mortality in fracture patients with concomitant Covid-19 infection(p=0.0022). Therefore, the fracture and concomitant Covid-19 infection led to worse prognosis in included patients

Is the observed increased mortality due to anesthesia/surgery effect? {#sec0004}
---------------------------------------------------------------------

Between March 1st and April 15th, 16 Covid-19 positive patients were operated for emergencies in other specialties (ENT, urology, vascular surgery). Two (12,5%) died during their hospital stay(vs. 41.5% in trauma patients). This is a trend towards higher mortality in patients with fractures compared to those with other diseases(p=0.1). Of note, both mortalities in non-fracture patients occurred in patients with severe Covid-19 infection from the intensive care unit that needed lifesaving surgeries (percutaneous angioplasty; ureteral tract clearing). These patients are not comparable to the twelve covid-19 positive fracture patients who were medically stable and did not need intensive care.

Differences in mortality were tested using Fisher\'s exact test. All analyses were performed using the R software v3.6.1(R Foundation for Statistical Computing).

Discussion {#sec0005}
==========

Through this letter, we share the first report that compares the mortality of Covid-19 patients with concomitant fracture or dislocation requiring surgery or hospitalization, to that of Covid-19 patients without a fracture, or patients operated on for a fracture without Covid-19 infection.

Governments around the world have recommended to cancel all non-emergent surgeries [@bib0012] [@bib0013]. Orthopedic surgeons still had to operate on trauma, septic, and tumor patients. Some fractures, such as proximal femoral fracture, open fractures, and unstable spine fractures are considered emergencies and should be operated as soon as the patient is medically stable, as delaying surgery leads to a poor outcome. Despite the fact that all three patients with proximal femoral fractures were stable on the day of surgery, all three died postoperatively. More, the only patient with a proximal femoral fracture who was not deemed medically fit to undergo surgery eventually died. Therefore, we cannot recommend against surgery at this level but we believe that that a decision by a multidisciplinary team is necessary to evaluate the risk, taking into consideration the notable increase in mortality caused by the novel coronavirus. This should also be discussed with the patient, especially in cases when trauma surgery aims to improve a functional outcome.

Two patients in this cohort were diagnosed with Covid-19 infection postoperatively when they started to show clinical symptoms, so the virus was probably in its incubation period when they were operated. We believe that as more tests become available, all trauma patients who require surgery should undergo screening for Covid-19, to avoid unnecessary risk to the patient if the surgery can be delayed by a couple of weeks with minimal impact on outcome.

We know that this report has several limitations as during lockdown, most fractures are low energy fractures in the frail elderly, who are at higher risk of perioperative death, but we tried to control this bias by having a matched control group. The sample is small, but fractures in Covid-19 patients are rare, and our sample is nonetheless the largest ever published. Despite this fact, the increase in mortality is so important that we were able to demonstrate a statistically significant difference and to draw lessons and conculsions.
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